Accelerator Fundamentals Homework 1

Here are some general warm-up problems to practice some of the skills which will be required.

1. A matrix operation is defined in the XY plane as
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write an expression for the element a' of M' in terms a,b,c,d and0.

2. Evaluate the following integral
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over a volume defined by a cylinder of length L and radius R, oriented along the z axis and centered

at the origin. Hint: first integrate over a circle, and then integrate along the z axis.

3. Given the usual definitions of 3 and y, prove the following relationships, which we will use a lot:
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4. The Fermilab Linac produces a proton beam with kinetic energy of 400 MeV. Calculate the velocity

(in m/s), Energy (in MeV) and momentum (in MeV/c) for this beam.



